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Cpds . contain a tetracyclic cpd. having collagenase inhibitory 
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salts. 

The prepn. involves adding a cpd. of formula (I) to a cpd. of 
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US E / ADVANTAGE - The derivs. are useful in the treatment of 
diseases accompanying inflammation such as articular disease mainly 
caused by infection, e.g. articular rheumatism, osteoarthritis, Reiter 
syndrome, Lyme disease, periodontal disease, corneal ulcer, cutaneous 
ulcer epidemolysis bullosa, etc.. 

The collagenase inhibitory activities (IC50) of the cpds. shown in 
examples are 3 x 10 power (-3) to 1 x 10 power (-3) M compared with that 
of DMAT is 3 x 10 power (-4) M. The daily dose is 10 - 1000 mg in 1-5 
portions. For external use, a pharmaceutical compsn. contg. 0.001-10%, 
pref . 0.05-5%, of the tetracycline derivs. is used. 

In an example, to a soln. of Flurprofen (143mg) in THF (5ml) was 
added DCC (122mg) and the mixt . was stirred for 3 0 mins . A soln. of 
Doxycycline (2 22mg) in THF (2 0ml) and 4 -dimethylaminopyridine (2 0mg) 
were subsequently added and the mixt. was stirred at room temp, 
overnight. The reaction mixt. was purified by preparative liq. 
chromatography to give Flurprofen - Doxycycline (4 5mg) as a yellow 
powder in 13% yield with a m.pt. of 135-138 deg . C 
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#t & 4fe * & * * ^ * ^ * * ^ K C D M S O ) 
C D M S O <D A ** tft * 5 % fc & a * o c ft ftp L 

3*2 * ft ft L fc * 

sm s i« * * ft 1 & k ?f< ■** . 



$ 1 £ C tt ft ffi fF ffl ] 

. F - T C * F-CTC^ F - D C , R-TC 



# m .«= j: y & je u & 



DMAT 3 X 1 0 " 4 M & aft 7? & 

p„ TC 1 X 1 0 " 3 M D-f 7*-*tttt7 v h (7«^) % 1»8E 

F - C T C 1 X 1 0 ' 4 M fcLKtftfCflJ^fc. „ $T ( I ) - * 5 Y - > 

F _ DC 3X10" 5 M (Picnin A®, ffl^ft^SFSeBfM) dattt 

R „ TC 1 X 1 0 " 3 M *tl%©j|JKti l 6J:^i:|&»l,s f»6ftfcJS 

R _ CTC l x 1 0 ' 4 M SCO. lral hfl)£«KfiB«Ti:ttW 

R -DC 3 X 1 0 - 8 M L, > JIS««:#Ua-A>-^ (_:*r#« (« ) 

— sn 4ffi^T6^r a i^s r-iP!i^i)t. &&m%m 



fltl*3^e>iW'a^&J: < 5K:* F-CTC, F — eDffl_fl)_ifci*lt«P«_L, 1 B* W <0 J_ «P « 

T C is J: R - T C © _ Bft * tt D M- A T J: y ^ ^ A3K»*fc:_i»U, □ & ^ U *i . 1ft ffl ft *4 

^^a7y^--feri_*^* j &wr?). & *s * f „ 1 omi/kg_ufc. 

ilfR-NaKOKTtt 1 X 1 0 _3 M^»J5tT-33 8* & & 

5 ^' t - ^ PI * ^ IS «) "3 n Jfe *^ ^ . SSIfcif£*£~2*etC7f>T. 
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m 2 & 



mg/kg oo 1 /kg % 



F 4 16 40. 2 

F-TC 10 14 41.3 

F-CTC 10 13.5 39.5 

F - D C 10 14 42. 6 

r - N a 2 7.5 46.2 

R — T C 5 7.1 41.5 

R-CTC 5 6.8 40.8 

R — D C 5 7.1 43. 1 



#2ftfr*>*Fl$>fr F-TC, F - C 

T C , F - D C , R-TC, R-CTCfc^T/R 

m 1 # as «t & 2 3fe * «■> W 6 # & <t -5 k , F " 

CTC, F - D C , R-CTC£S«fcT/R-DC<A 
T- ft o T *» J: H . apfflW»fcLTtt, tfc#K 

JW , *l #J , * * *fe ^ #J > * «L *) , m m ( * > * *\ * 

% x * * *j % ffi Iff ftl , » » »K 'J * * - -tf #J v S> 
d v 7 m «; if £ * tj ) * & # 

«Dffi3W»fcLTttftW9W, A » ff»K *k * m , « 

WW* * #i < iB Iff #K > * IN , a - i, 3 > m 

* £ tf ) , a # « , *J*W , «E * 3W , 
U - > > h I , * y - ^ #J , ft fff'fc * * * rt* 

t c^ik^v * * c *f T * s # * * *= * y * & 

* * & d ffl <t> k n , 

Jft fiR A l A ft fe y l 0—1 0 0 OragOKli; 

T * z fc ** * * d<Dft^*£lBlts]£*:ttBc 

isif=^frtT»*rft£-fc36«-e*a. * & # « a ffl 

T » j& 0 . 0 0 1-1 0%, jf?$ L<li«« 

* & e£ (73 t- h 9 -tf 4> 'J >l*Vtta]fi£&&£ 
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4-178359 (7) 

J£«a(ttDMATtjtRLa^35yt-flB.I 
#t 5 -J> FfccfctfR-NakfeJSJfc 
£ fc > F-TCfc-fctfR 

— T COttKttUDMATJ: U * 88 ^ 3 5 y t 

#j afcT-h?*-f*y>tt«* 

* * ft . 

-f * y >«»flii435-y>*lcJ;9T#llt^ 

e> *i * jfei^ft^i^^JS^ » k w as 

. JR IC # & T- ft »J * £/iReiter££^S¥, L y m e #T # if 

ift « , & jff ift « * ^^TKfe^^c^fe^tc^f^T-ft 
& . 

¥fttc3?^£*L<£>#tt*i] C^fctimi*) * ffi n T 

* u * ? ^ jv m ^ m,M r z> r- &> iz m & i, k m mm 

l&m ( W * tf fit *i ) Cffli^ft4#R«Ii: ITtt 
ftftft. (a) 3fc * M £ J: TJ^ 

* ft *K #J ?3> fcr , 7^ >r -< BSt 

if \ ( b ) la # ff« , WAtf*;i/#*^^f;ut;u 
n-*asJ:tfteG>-tz;i'n-;*»!i*tt;, 7 ;t, ¥ > # 
& , H? ^ ^ > , ^ u tr - ;i/ tr o- U K > 4; if ; (c) 

m & m , « a « y 'j t y > 4 ^ ; (d ) /« « w , 

if ; (e) « M % ^ * W * «: ^ 9 7' * > & * ; 
^- ft ^ ; (g) & IS @ ffJ , W A. "te ;u T ^ a 

- ;u , y 'j t y > * ; ^ f r u - h & if ; (h) r 

< i ) Vft W , W A. tf * ;!/ ^ x 7 t 7 'J > K 

£ a , ^xry>®E^^^i>ozA, a ^ ^ /U y x 
f u > ^ y 3 - ;b 4 if . ^ ^PJ *j «fc -ft ~J *fe *J c 




tt 3ft # ffl ^ 6 ft & « J* v > s< V Zf (envelope) 
Jieflijfc^t/Zi: *i « > x > n *> 

**»t&j£#t=ffl^e>ft*>#*?Wtt% fli a. ** * w 

ffl^ fcft*>7K»tt*fctt *K w A 

tf#uif i/><fy 3-;k M ( fi»J * tf a 3 t 
tA , JIB ft tt CD r =3 - ;u x * -r ;u a * ) £ & a ^ 

ft*a>##*Jro«*tt*4r"e&oTteJ:**. «lt « 

Sf * ft * U x ^ u > <r y n ~ ;u , £/ y =i > , ^ 
> N >r^Ks * ;u <? x tt <b S 4e £T 0!) S 

#ffl^6ft*#«?3M<teJ:T5Zft6<0»#tt&tf* 

TJ8n*JE*JIBJfctofc:tt. *JA.fcf»ttfflne>ft* 
# R *K ^ S - ;* x # v 4r *f tK 




IS] ¥4 -178359 (8) 

# r- £ £ . x y u vr ;u x ^ L/ - a s WiLiflff 

«^LTfflir»*aiw«jEa<:ftttt, w x tf is me v m 

* #j fe j: tf *l <b w & ^ a « ffl ^ ft 6 # m * * 

St53tA f t'^^. A* & # *R 3FJ <Z> #| I, T K 

x f ;i/ 7 ;i/ 3 - jl- , -f v ^ o ^ ji 7 ;i/ n - g£ 

K x ^ ;u , » > ^ ;u * A > ;u r -H* =j — ;u * 5£ 

& # ®e > £>* ;u % ^afU>^'J3-;i/, > ^ 

jl/*;^7 5 K . ft ffl fa C #J *- 55 7E & fa , 7 - 

^ > K , # Si 3 ^ * V fa , A Iff fa if ) , y 'J 

•te U > > -r > 9 t K n 7 ji> -7 u ;i> 7 ;u 3 - ju , # 

u 1 f i/ > ^ ij 3 - v ;u £ b - ;u © m Jtff x 

^ -r , *fctt3fte»©iR'6-*^^tf^ft«>. # 

fct *s tff w c * uTaaf=BJto«#3R(=w«ii-^* 

ffl n * ft * # * *K Witfif;i/7^3-^» ^ 
nfcru>^un-;u, & ® r£ #J (#l*tfxh* 



*> ;i/ ft -< v x 5 s * 7 r J )V 7 ^ 3 - ;b , a? ij # ■> x 

f U Jl/ 7 h , v ;u fcT 2 > x ^ x ;u & £ ) «? 

tf> # # # UK #J s tt^ftHt^D-^ ^ £ tK S0E ft 

T^^xOA, ^ > h -f h , ^ * h 5 * > 

*K * # #1 > * # ** * tf A «E fife in < W *. tf tt ^ 
* ft , a- - * U tt & if ) , U- ft* JW (Witf^f * 

uu 

Wtt3fte»3£JSWtIRJE*ft6ti«> , Ptt3te^. 
II It « 1 

F - T C <P ^ fi R 

t ^ t K D 7 9 > 5fflltCt§»L,»^)ftfctS?8? 
(c i/* ^ ^ o ^ ^ ^ )V iz JV 7K W 5 K 122»g C 0. 6 
5 U ^ ;U ) ft »D ^_ T « fl* U fc . 30# & y T C 222 
■ g < 0. 5 5 u * ;u ) 0 f h 5 t h' D 7 7 > 20wl^ 



20 mg^jB^x - ^^taT-a^Lfc. &j&m&m 

7-(-(if^V-<rMR-6 0, * -f V - < «t ) 

^ *T X m (* )tt fit ^ JAIGEL-1H ^372*, 
7 0mg ( JR 25% , ft A 141— 143 13 ) % f* fc . 3 

l H-NMR^*rfi (ppm t CDCl 3 ) : 
3.B8 t 3-82(lH,q 1 Ar-CliCCH 3 )C00-); 
3,2-3.4(lH t m t 5a-H);2.52(6H f N-(CH 3 )2) 

"C-NMR^^rfi ( ppm, DMS0-d o ) : 

73. 3* T 5 =81.9,81.6tcHlt& UI^7 Jl/^U tT 

5Petcf*JK^ft^i>'? r ^-JL'<? =175. 4*< =173. 2 
tZ & W} L . : (73 : , TCC012a-0Hi: 

3 fc A* B 2 ft . 




F D-MA S S : m/e = 671(H + l) 

F - T C <9 ft ffi 

^ju;i/tTT/P7x V 500mg (2.05 (eg 

tft r- & m a * # a a t t- m 1 1 f- * - j\* imi % m t 
*«t%7&, i ut n a % u fc . &&u&m.z 

« EE T » W L , ^co^a£C-<>if>10mL^jD^ 

444mg(1.0S'J :: EJl/) , 4 - y y f ;i/ 7 $ > 'j 
> 250fng (2.05H^) fflfh5tKD77> 

^ iift t , ifi JS? tK % in i ^ a d ,1s ;i/ a 
ttitfi L . £±i ^fe tK «fe ^ » * ffi ft , » <£> ft 
fcfc*t&£##&<*?n^h^7:7-f- ( L C - 
OSm ^ 0*^*fX*<«)«, JAIGEL-1 H 
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% M W 3 

R - T C <P ^ Jft 

H Ife #J 1 C h t 7 JHl/ t: ^ D ^ x > 143mgtC 
n^.Xn^v^D-7x> 157mg£ ffl *\ * & ^ t j ^ 

* W I fcfi?&(3£;i>fc«fctf&ftr£?T3 etc i y 

* «fr 3t 47mg (fc*15%„ »j&136— 139 t: ) £ 

1 H - N M R # #f 5 ( ppn, CDCla) : 

7,48(lH ( t,8-H);7.07,6.95(2H,d,d t 7-H,9-H) 

3.85 t 3.82(lH,q,Ar-CH(CH 4 )C00-); 

2. A8(6H. W-(Cfla) t) 

'•C-NMR^tfrS < PP«, DKSO-d„) : 

JDK # T C 0) to J& ■£ 4x & i> ^ :J- ;u 5 * 

73.3^fi=81.2C^«iL, *»D*v^D7* 

> co * ;b # > s* * 3fc « * Ji/ # r. ;i/ & m t » JX 

$ *X S ^ ^ ;i/ =175. 4A* 5 =173.2#CfH& L 
& . : « : , T C CD 12a-0H£: o * y 



F D-MA S S : m/e*673(M+l) 
S*i60^*ftt*t J: »J\ JtIB©&/ft4frttTC 

t * T * B * n & . 

H«E#J 4 

SEMEWlCfe^TTC 222ngC ftitCTC239 
■ g*ffi^*tt*tt35ttttl kR#©Krt5iJJ:tF» 

flP*fir^C:fcfc:J:y^ It & «fr 5fc 65mg ( ft * 18% , 
K JA 138- 140 TC) ft » fe . -S>%£>©##T&*: 

'H-NMR^^rff ( ppn, CDCU) : 
3.94 t 3.88(lH,q,Ar~Cfi(CH a )C00-); 
3.3-3.5(lH,m,5a-H);2.42(6H.N-(CH 3 )*) 

JS C-NMR^^ff5 ( ppm, DMS0-d«) : 
i)^ ^ C T CCQC-12atwf#jR2*\,* 

fi =73. 3*^ «8i. 3t # » o , M^ 7 ;u;utr^ 
K ft JK $ *v 6 :> V * j\s 5 =175. 4 # 5 =173. 2 H 



^ ft L fc , C © I t ^ <b > CTCOT 12a-0H£: 
7 Jl/ Jl/ t: 7* P 7 x ^^X^f Mt^LT^S 

F D — M A S S : m/e*705(K+l) 

XMWl K*^TTC 222mgfC ft *. T D C 222mg 

«K«feJ:i;»^ftffe>Zfct±iJ, K & 5fc 45 
mg(4X^13%, jAL 135— 138 V ) CO 

'H-NMR^Wfi (ppb.CDCI,) : 
3. 90, 3. 86 OH, q, A r - ( CH , ) COO - ) ; 
3.2-3.3(lH t m,5a-H);2.51(6H t N-(CH a )2) 
l8 C-MMR^*f$ (ppni f DKS0-de): 

m^DC^C-12aC»JKS*L^f>^^;U5 = 
73. 13V «81. St » » O , K » -7 ^ tT ^ n 




:7x y co iz jv 7$ > f& m & cr> % stf - ju &t m c 
» jk <* ft a t, # + & s *ns.*& s =m.2ic 1$ 

ftLfc. DC© l2a-0Hh 7 JV 

4B U £ ft fc . 

F D - M A S S : m/e = 671(M + l) 

n m w 6 

X tt W 1 Cfc^t7^^fc:^D7x> 143iagtr 
{^jLTQ^V^n^xV 157ragft ffi V* „ -=> T C 
2 22agK K X X C T C 2S9ng ft ffl ^ * 0* « * * *J 

ft ft * 22»g ( « * 7% , U j& 133- 137 T5 ) ft It 

'H-NMRA-W'fi (PP». CDCla) : 

7.48<lH I t,8-H);7.l2 i 6.88(2H,d i d,7-B f 9-H) 

3. 88. 3. 82 (1H, q, Ar-CH (CH 3 ) COO- ) ; 

2. 48(6H, «-(CH 3 ) 2 ) 




?Sffl 4-178358 do) 

i 3 C - N M R #r 5 ( ppm, DMSO-d 6 ) : 

jgr ft C T C IT? C-12aC *» K £ ft S v ^ ^ ju 
$ .73. 3*V5 *80. 9fc » ft U , *«n*^a 

ffc JR £ ft & £/ y^JU 5 =175. 4*>< 6 =173. ICS* 
ft L . 3 CD w t ^ 6 > C T C © 12a-0Hfc a 

# w « a ft . 

FD-MAS S : ra/e = 707(M + l) 

C T C T- £ ~ fc # ?fc S8 S £ • 
^ Jfe 7 

p — n r. <T) -A- b£ 

1 t»i»T7 JMI/I^^D7 i > 143mgtC 
fl;*.Tn*V:fa:?x> 157mgft ffl ^ > T C 222n.g 
tc ft *. T D C 222mgft ffi ^ , * o £/ U * ^ ^ * 9 

* tt S5 *l l tR**©****^***^ - t 

C * y , *fett*20mg (ft* 6%, fit * 129- 132 
■C ) ft ft & . £<7>fc©«)«-#f»**tt"T !,fc: ^ r - 



'H-NMR^tffJ (ppm.CDCU) 



*ft * 



7. 47 (lH,t.8~H);7,13,6. 88 ( 2H, d , d, 7-H . 9-H ) * » W ^ * 



3.85,3.81(lH,<i. Ar-CH(CH,)C00-) ; 
2. 49(6H, H-(CHi) tl 
«»C - N M R < ppa.DMSO-d.) : * k. * o t w w 

JRRDC^) C-12atc Jb*. <0**«>1&*C*»T**. 

ji/ ^ # — ^#5**=*** 

aft* S/^^/l/5=17S.4* ? 5 i *172.8C^ftL 
fc. 3 © C s D C © 12a-0Hfc n * v :/ 

a ft & . 

F D - M A S S : m/e = 673(M + l) 
ift6«)*#f»*fc*y^ J^*5©£/£$M*R- 

>XT#£ ft JgL A #SL± §2. 
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// A 61 K 31/65 AB G 

AB J 
AB L 
ACK 
ADA 
AED 

45/06 ABE 
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7252- 4C 
8415-4 C 

waj*#ftm*n: i - i 



-481- 



